教育用心拍出量シミュレータの開発 by 菅原 俊継 et al.
北海道科学大学研究紀要 Bulletin of Hokkaido University
第39号（平成27年） of Science, No.39(2015)
＊北海道科学大学保健医療学部臨床工学科 
教育用心拍出量シミュレータの開発 
Development of measuring simulator of cardiac output for education 
菅原 俊継＊  黒田 聡＊ 相川 武司＊ 
渡邉 翔太郎＊ 木村 主幸＊ 
Toshitsugu Sugawara, Satoshi Kuroda, Takeshi Aikawa, 
Syotaro Watanabe and Kazuyuki Kimura
Abstract
Clinical engineer have to require to understand theory of the medical equipment because they assist and 
manage to use them. However, students who study at school of clinical engineering might do not understand 
that theory, because students almost study using only the textbook.  In addition, students do not have many 
experiences to use the medical equipment. Therefore, we started development of educational simulator by 
thermodilution method which students do not understand to difficult theory.  In this study, we tried smoothing 
of obtainable dilution curve from this simulator by moving average.  As a result, we were able to improve it 
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擬心臓の拡張期を 0.52 秒、収縮期を 0.34 秒に設
























































































































表 1. 算出した希釈曲線の段差の周期 
   実験番号 1 2 3 
破線部間の時間（s） 17.6 16.0 16.0 
段差の波数 9 8 8 











































































  M＝ ଴.ସସଷ୤౩୤ౙ    (2) 
 
なお、本研究における記録部のサンプリング周
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